The kinetics of the reactions of silver bromide with sensitizing materials have been studied for comparison with the process of photographic sensitization by the same compounds. Sodium sulphite, reacting with silver bromide to give metallic silver, and allyl thiocarbamide, reacting with it to give silver sulphide, were chosexi.
with silver halides to form silver sulphide, and the numerous compounds which have been patented (2) for use as sensitizers of silver bromide-gelatine emulsions all have this characteristic or else form the analogous silver selenide or telluride. We have recently found (3) i Numbers in parentheses here and throughout the text refer to the references at the end of the paper.
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[Vol. it that sodium sulphite is a sensitizer approaching allyl thiocarbamide in effectiveness.
The product of its reaction with silver bromide is metallic silver, instead of silver sulphide. While no sensitizers which reduce silver halides to metal have been isolated from gelatin, it is probable that some silver is formed during the normal ripening process. All these compounds almost certainly function by reacting with the silver halide of the emulsion, since they become effective only after digestion of the emulsion with the sensitizer under conditions favoring reaction between them. The silver sulphide or silver which is formed becomes the material of the sensitivity nuclei on the grains. It has been evident from the first discovery of the sensitizers, however, that the formation of silver sulphide or silver in the emulsion is not a sufficient condition for sensitization. It frequently causes only fog, as when silver sulphide is formed by addition of alkali sulphides (1) or when most reducing agents are used. Sheppard (1) pointed out that the compounds covered by his patents all have the common characteristic of forming molecular compounds with silver halides, and postulated that the silver sulphide must be formed by rearrangement of such compounds in order to act as a sensitivity nucleus. Sodium sulphite falls under this classification, since the well-known solubility of silver halides in a solution of sodium sulphite indicates the formation of a complex silver-sulphite ion.
We have studied the kinetics of the reactions between silver bromide and sensitizers with the two-fold purpose of correlating the results with the photographic data and of attempting to find whether a particular reaction mechanism is common to sensitizers. Experiments on this subject have been suspended for lack of funds with the investigation incomplete, but the results which have been obtained are sufficiently promising to warrant publication.
Two sensitizers have been used: sodium sulphite and allyl thiocarbamide. The experiments were carried on under conditions approaching those existing in the emulsion, using a large excess of silver bromide and a low concentration of sensitizer. The progress of the reaction was followed, in both cases, by the change in bromide-ion concentration of the solution. This was determined by the silversilver bromide electrode, using the apparatus described in a previous communication (4 (3, fig. 8 ). This is less than for after-ripening with active gelatin (5) and much less than for the thiocarbamide reaction (next section). The results of this series were obviously not as reproducible as the others; they were probably much more dependent on mechanical details such as the mixing of the solution. It will be noted, however, from table 5 that the maximum rate of reaction and the fraction of the total occupied by the induction period were reasonably constant for given conditions; the greatest variation was in the time of the i induction period which appears to be less significant. It will also be noted that these reactions did not run to completion like the others, and that the reactions in the emulsion were the least complete. Calculation from the data given in figure 2 indicates that the rate of reaction varies inversely as the square of the hydrogen-ion concentration, as a first approximation. Velocity constants could not be calculated for the more rapid reactions, so the slopes of the curves at
[Br~] 3.5 X 10~4 were taken as the rate for this estimate. At pH 4.7 no reaction can be detected for several hours; the practical limit lies about at Sheppard's original figure of pH 6. The effect of acid on the reaction is therefore even greater than on after-ripening with active gelatin (5 No data on the adsorption of sulphite to silver bromide were obtained.
SOLUBILITY OF SILVER BROMIDE IN ALLYL THIOCARBAMIDE SOLUTIONS
The available data on the solubility of silver bromide in allyl thiocarbamide solutions do not cover the range of concentrations used in our experiments or the equilibrium relations. Pawelka (8) measured the equilibrium between silver ion and thiocarbamide electrometrically and found that the complex ion consisted of three molecules of the latter to one silver ion. The data of table 6 indicates that when there is a sufficient excess of allyl thiocarbamide over silver, the complex ion is Ag(atc)^", but that as the concentration of silver is increased more and more of the 1 : 1 ion is formed. [vol. 12 from solution. The reaction was catalyzed by metallic silver. This has already been observed (10) (11) in the precipitation of silver from solutions of silver sulphite in sodium sulphite. The probability that the reaction takes place at the solid silver bromide in preference to the dissolved silver salts seems small; there was no evidence that the rate of reaction was dependent on the amount of solid silver bromide. Since photographic sensitization was obtained under conditions only slightly removed from those of our kinetic experiments, it appears very probable that sensitization was produced by precipitation of silver on the silver bromide from the solution phase.
We have already pointed out (6) 
